
EMULEX 


THE GENUINE ALTERNATIVE 

FOR LSI-11* DISK CONTROLLER TECHNOLOGY 

EMULEX SC03 SERIES 



BIG DISK CAPACITY/PERFORMANCE 
SINGLE-BOARD PACKAGE 


The new LSI-11 /23 PLUS can let you 
really take advantage of big disk 
storage along with the 4 MByte main 
memory for a lot of new applications. 
If you have the right controller 


Fortunately, the SC03 is ready when 
you are. With every feature of our 
current PDP-11 and VAX-11 controllers, 
and designed for the future in drive and 
storage architecture. 


*DEC, LSI, PDR VAX, VMS, Unibus, and Q Bus are trademarks of Digital Equipment Corporation. 













EMULEX 


THIS LATEST EMULEX 

LSI-11 DISK CONTROLLER GIVES 

YOU ALL THE ADVANTAGES OF... 

USING standard DEC operating systems and 
diagnostic software, even on the 22-bit QBus. 
INCORPORATING currently available large 
capacity Winchester, removable, or fixed-head type 
disk drives—including Fujitsu’s new Eagle drive. 
EMBEDDING the controller in only one existing 
quad slot of your standard LSI-11 or LSI-11 
PLUS backplane. 

CONVERTING to the new Digital Storage 
Architecture (DSA) in the future, if desired. 
PERFORMING a comprehensive set of self-test 
diagnostics. 

WORKING properly when you plug it in and 
continuing to work reliably for thousands of hours. 

YOU GET ALL THESE ADVANTAGES 
BECAUSE... 

The SC03 was designed specifically and 
exclusively to integrate large capacity, high perform¬ 
ance disk drives with the LSI-11. Incorporating 
a standard SMD interface, it is optimum for SMD 
class drives having capacities of 80 MBytes and 
above. Using advanced, modern microprocessor 
architecture, the SC03 has been configured 
through various firmware versions, to emulate 
DEC’S RH11/RH70—RM02/RM05/RP06/RM80 
disk subsystems. 

The SC03 gives you the same performance 
and all the features of our big Unibus and VAX 
controllers. Plus more. And all on a single quad 
board that takes up minimum space and consumes 
low power—both valuable commodities in any 
LSI-11 system. 

But more than that, it’s designed to handle the 
new 1.8 MByte per second transfer rate drives—like 
the Eagle— now. And we’ve designed in the capabil¬ 
ity for quick conversion to the new Digital Storage 
Architecture (DSA) coming for future controllers. 

THE SCO3 DESIGN CONTINUES 
TO SET THE STANDARD FOR USE 
OF LARGE DISK CONTROLLER 
TECHNOLOGY ON THE LSI-11 

The following combination of features illustrate 
whytheSC03 meets all requirements for the LSI-11 
application of large capacity disk subsystems. 

ADVANCED MICROPROCESSOR ARCHITEC¬ 
TURE. A unique patented design incorporates 
high-speed bipolar technology to meet the perform¬ 
ance demands of both conventional (1.2 MByte/sec.) 
and high performance (1.8 MByte/sec.) storage 
module and Winchester disks. The design also 
incorporates all facilities required to provide future 
emulations of the new Digital Storage Architecture, 
such as the UDA-50 controller. 


COMPACT PACKAGING. Only one quad height 
module plugs into any standard QBus slot to 
minimize mounting space requirements, eliminate 
external boxes and cables, simplify spares stocking 
requirements, avoid specially wired system units/ 
backplanes, reduce component count and power 
consumption, and maximize inherent reliability. 
22-BIT BUS ADDRESS. Hardware addressing per¬ 
mits direct access to the full 4 MByte memory range 
of the 11/23 PLUS. And the RH70 emulation makes 
it software transparent under RSX11M and RSTS-E. 
MEDIA COMPATIBILITY. The SC03 generates 
compatible, interchangeable media with the DEC 
RM02/03/05 and RP06 packs. 

INTERNAL SELF-TEST. Automatic self-test and 
operator-initiated subsystem diagnostics are 
contained in on-board firmware, supported by 
error display lamps. 

BOOTSTRAP/TERMINATOR OPTION. Sockets 
are provided for insertion of 512 word bootstrap 
PROMs and QBus terminator resistors. Combined 
with the clock control, these facilities can often 
eliminate separate system hardware (typically the 
BDV11 module) used for these functions. 

BUILT-IN CLOCK CONTROL. Hardware included 
on the board enables software control of existing 
line time clock (BDVITcompatible). 

MIXED DRIVE CAPACITY. Disk drives having 
different combinations of heads, surfaces, and 
densities can be handled by the controller; the drive 
type code can be read directly from the controller 
by software to permit adaptive configuring by 
standard or custom software drivers. 

ECC/CRC HARDWARE.Thirty-two bit ECO for 
data error detection/correction (single 11-bit error 
burst), and sixteen-bit CRC for header error detec¬ 
tion, all under microprogram control, is provided 
in all controller versions. 

LARGE DISK I/O BUFFER. A 8192 byte RAM 
memory provides a full fourteen sector data buffer 
in all applications.This level of buffering is essential 
on the relatively slow QBus because it completely 
eliminates “data late” worries, permits multiple 
contiguous sector reads, eliminates the need for a 
sector interlace scheme, and permits the controller 
to be operated at a low bus priority level while 
handling the full data transfer rate performance 
of modern SMD type disk drives. 

STANDARD SMD INTERFACE. Any two industry 
compatible drives, all operating at data rates up to 
1.8 MByte/second, may be integrated into a single 
subsystem. The SC03 is adaptable to all known 
present and future disk products of this type. Fully 
buffered disk I/O circuitry permits operation at 
radial distances up to 25 feet and daisy chain 
distances up to 35 feet. 

LOW POWER. The unit requires only 6.5 Amps of 
+5 volt power from standard backplane pins. 
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CONVENIENCE FEATURES. A host of items — 

COMMON HARDWARE. Identical physical circuit 

such as a selectable bus address range and 

boards, adapted through firmware only, are used 

configuration/operational options, enabled by 

for all SC03 models, including special applications, 

switches—eliminates multiple hardware versions 

which eliminate the need for using different 

and makes the unit simple and easy to configure. 

hardware for different disk capacities, controller 

Edge-mounted LED for activity/error/status 
display under microprogram control. 

versions, and software modes. 

GENERAL SPECIFICATIONS 

The following specifications apply to all SC03 Series large disk controllers. 

Characteristic Specification 

Characteristic Specification 

Design High-speed bipolar micro- 

FUNCTIONAL 

processor-based controller 

Buffer Memory 8192 byte high-speed RAM 

for integration of industry- 

buffer, accessible to the micro¬ 

standard SMD, fixed-head, 
and Winchester type mass 

program, for data buffering 
and internal storage operations. 

storage devices to host LSI-11 

Typically 7168 bytes (14 sectors) 

computer; incorporates 

used for data buffering. 

unique patented design to 
achieve extreme high-speed 

PHYSICAL 

operations with minimum 

Packaging One printed circuit board, 

hardware. 

standard QBus 4-connector 

Computer 

interface. 

Interface Standard QBus. 

Mounting Any single quad slot in 

Disk Interface Storage Module Drive (SMD) 

standard QBus backplane or 

interface standard; data rate 

system unit. 

up to 1.8 MByte/second. 

Bus Address 

Range 4 MBytes (22-bit addressing). 

Cable Connectors One common 60-pin control 

(A) flat cable connector and 
two 26-pin radial data (B) flat 

Bus Register Two selectable start locations. 

cable connectors. 

Base Address Switch selectable. 

Physical Drives 1 or 2 per controller. 

Vector Address Switch selectable. 

ELECTRICAL 

Error Control On-board 32-bit ECC and 

QBus Interface Approved line drivers/receivers 

16-bit CRC hardware for error 

used exclusively; one bus load 

detection/correction under 

per bus signal line. 

microprogram control. 

Disk Interface Differential line drivers and 

Status Display Edge-mounted LED for 

receivers used on all signal 

activity/error display under 

lines. Daisy chain (A) and 

microprogram control. 

radial (B) cable lengths up to 

Option Switches Seventeen on-board slide 

35 and 25 feet, respectively. 

switches for selection of 

Power +5VDC+5%, 6.5 Amps max; 

program-controlled operating/ 

standard backplane/system 

configuration options. 

unit pins used. 

Bootstrap/ Sockets provided for 512 word 

ENVIRONMENTAL 

Terminator Option bootstrap PROMs and QBus 

Exceeds all environmental 

termination resistor packs. 

ranges and conditions spec¬ 

Software 

ified for commercial LSI-11 

Controllable BDV11 compatible clock 

computers and applicable 

Line-Time Clock control. Switch-selectable. 

disk drives. 
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STANDARD MODELS 

The EMULEX Model SC03/B (RM02/RM05/RP06/RM80) is provided in two standard models which handle 
drive capacities in the range of 80-600 MBytes. Either standard, expanded, or contracted size logical units 
are mapped onto 1 or 2 physical drives, depending on the model/mode. Controller includes all standard 
features plus; pack format command, auto bootstrap command, and programmable bus DMA bandwidth 
control. Supported by RSX11M, RSX11M + and RSTS/E on LSI-11 computers. 

•SC03/B1 

Emulates the DEC RH11/RH70 Massbus controller with multiple RM02 
(67.4 MByte), RM05 (256.1 MByte) or RM80 (124.2 MByte) disk drives. 

•SC03/B2 

Emulates the DEC RH11/RH70 Massbus Controller with multiple RP06 
(174.4 MByte) disk drives. Will operate with the new Fujitsu Eagle disk drive. 

Two software transparent RP06’s are mapped on an Eagle, for a total of 
348.8 MBytes per drive. 


DISK SUBSYSTEM CHARACTERISTICS 


CHARACTERISTIC 

DEC SPECIFICATION 

EMULEX SPECIFICATION 

RWM03* 

RWP06* 

SC03/B1 

SC03/B2 

Drive Type-Capacity 

RM02-80 

RP06-200 

SMD-80 

MMD-160 

SMD-300 

FMD-675 

SMD-200 

EAGLE 

Emulation 

N/A 

N/A 

RM03 

RM03 

RM05 

RM05 

RP06 

RP06 

Mode 

N/A 

N/A 

Std. 

Std. 

Std. 

Std. 

Std. 

Std. 

Platters/Drive 

3 

10 

3 

3 

10 

10 

10 

10 

Tracks/Cylinder 

5 

19 

5 

10 

19 

19 

19 

20 

Cylinders/Drive 

823 

815 

823 

823 

823 

823 

815 

842 

Sectors/Track 

32 

22 

32 

32 

32 

32 

22 

44 

Data Bytes/Sector 

512 

512 

512 

512 

512 

512 

512 

512 

MBytes/Logical Unit 

67.4 

174.4 

67.4 

67.4 

256.2 

256.2 

174.4 

174.4 

Logical Units/Drive 

1 

1 

1 

2 

1 

2 

1 

2 

MBytes/Drive 

67.4 

174.4 

67.4 

134.8 

256.2 

512.4 

174.4 

348.8 

Drives/Controller, Max 

8 

8 

2 

2 

2 

2 

2 

2 

MBytes/Controller, Max 

539.4 

1395.5 

134.8 

269.6 

512.4 

1024.8 

348.8 

697.6 

Speed, RPM 

3600 

3600 

3600 

3600 

3600 

3600 

3600 

3961 

Bit Density, BPI 

6060 

4040 

6060 

6060 

6060 

6060 

4040 

12790 

Data Rate (K Words/Sec) 

491.5 

337.9 

491.5 

491.5 

491.5 

491.5 

337.5 

929.5 


‘DEC’S RWM03 and RWP06 disk subsystems are not hardware supported on the QBus. 
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